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 HONOURAB LE EAST-INDIA. COMPANY, 


AND NAVIGATORS IN GENERAL, 


W 
GENTLEMEN, 


' HAVING ſpent the greater part of» my 1 at 4 I 
have learned by experience, not only the diſadvantages but the dangers of being 
unacquainted with the true latitude, eſpecially when ap proaching the ſhore ; and it 
often happens that the ſun is fo overcaſt at noon, that there is no poſſibility of © 
obtaining the meridian altitude. I have therefore compoſed the following tables 
for regulating time, and correcting the latitude, computed from dead reckonin gs, 
by a ſingle altitude, at any time in the forenoon, when the ſun is aot leſs than 

_ three points from the Eaſt ; or at any time in the afternoon, "when the ſun is not 
leſs than three points from the Weſt. I have arranged the amplitudes and time 
of day for North and South declinations, from the equator to 66 degrees 32 
minutes; I have formed a table for aſcertaining the variation of the compaſs, and 

regulating time when the ſun is above the horizon at midnight; and I have 


Es: a few inſtructions, which, I truſt, will be of uſe. pg 


Ata very heavy expence, but with the « certain in proſpect of; ; my country, 1 
1 have made this attempt to improve navigation; and ſhould my laborious 
exertions in compiling the following tables, meet with your patronage and 
encouragement, I ſhall loſe no time in ſyſtematiſing further n ideas on this 
ſubject. 


* 


1 am, 
| GENTLEMEN, with ba e. 


Your moſt obedient, * moſt bumble a: 
JOHN SYEDS. 
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$i A — of the TaBLss of the SUN'S Declination, 


g THE Four T ables begin at the firſt year after leone, and end at leap-year. 


At the head of each T able. are e the years cordon according to the caricature of 
the firſt, ſecond, and third yours after Arg and alſo when leap-year, 


The lf hand column of each Table expreſſes the day of the month, at the top is the 
name of the month; under which, againſt the day of the month, is the declination at 
noon at London, for which mow and time it is calculated. 


To find the declination in any year at noon, in the meridian of London ſee the 
following examples : | 


Look for the year and Md at the top of the Table, and againſt the day of the 
month, under the month, is the Sun's declination required. 


Example 1. On the 2d of January, 1793, what is the declination at noon in the meridian 
of London! ? 


The year 1793, is the firſt year after leap ycar, againſt the 2d * of the month, 
and under January, is 22 deg. 22 min. the declination South. 


Example 2. On the 2d of April, 1793, what i 18 che declination at noon, in the 
meridian of London? 


Againſt the 2d day of the month, Py under April, is 5 deg. 13 min. the declina: 
tion North. 


Example 3. On the 2d of January, 1794, what is the declination at noon, in the 
meridian of London ? | 


The year 1794, is the ſecond year after leap year, under which, and againſt the 
3d day of the month, is 22 deg. 54 min. the declination South. 


Example 4. On the 2d of te 1794, what is the declination at noon, in the 
meridian of London ? 


Ant che 2d day of the month, and under Arti, is 5 deg. + min, the delinaiiod 


1 North. 
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: ? 6: 1 Fourly Variation of the SUN's declination when five hours or 75 degrees Eaſt or Weſt from London. 
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. Hourly Variation of the SUN's declination when ſeven hours or 10 5 degrees Eaſt or Welt from London. 
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THE TABLES or THE. FARIATION o T. HE SUN'S 
|  DECLINATION, 


Tas uſe « the foregoing Tables is to eee the © difference of the Sun's 
declination at noon at London, and any other hour E. or W. of it. | 

The declination being calculated for the time the ſun is on the meridian at 
London, it is neceſſary to account for the difference of declination according to 
the difference of time, if neglected ; and, particularly, when the ſun is near the 
equator or equinoctial, it will make a conſiderable error in working for the latitude 
by a meridian altitude, and much more when the latitude 1: is to be determined by 
a ſingle altitude before or after noon. 2 

Noon in 1 5 miles eaſt longitude, is one minute before noon at London; in 
15 degrees, is one hour; 30 degrees, two hours, and ſo in proportion to 180 
degrees : there it is 12 hours before noon at London, as noon in that longitude 
is midnight at London ; which is gaining four minutes of time for each degree, 
ſailing eaſtward, and one hour for every 15 degrees. 

Noon in 15 miles weſt longitude, is one minute after noon at London; 
15 degrees, is one hour; 30 degrees, is two hours, and ſo in proportion to 180 
degrees: there it is 12 hours after noon at London, which is midnight at 
London, which is loſing four minutes of time for each degree, failin 8 weſtward, 
and one hour for every 15 degrees. . 

The method of keeping the Log-bobk at a The day 8 after the laſt 
noon, and is marked P. M. to midnight, and A. M. from midnight to the noon of 
the day entered into, for which noon the declination is to be taken, to work for 
the latitude either with the meridian altitude, or the altitude ien at any other 
Hour or minute before or after noon. 
The greateſt variation of the ſun's declination, is no more than one minute in 

one hour; and as 15 degrees difference of longitude, is equal to one hour of time, 

it is needleſs to make the tables for each degree, as it would add greafly to 8 
expence of printing, &c. 

At the head of the firſt table, A; ſheweth the difference of declination from 
ncon at London, and noon in any longitude eaſt or weſt of London, is the degrees - 
of longitude eaſt or welt for each hour from noon to midnight, under which is M. 
for minutes, and 8. for ſeconds; in the firſt column on the left ___ } is ths daily | 
difference. 

In the columns under M. S. is the minutes and ods each 15 degrees of 


Ne longitude at noon differs in declination from the declination at noon at London . 
At 


(#1 


At the head of the table of hourly variation of the ſun's an is the 
hours from the laſt noon to the noon of the day entered into; 24 hours on the 
right hand, is the laſt noon; 1 towards the left is 1 P.M. 2 is 2 P. M. and ſo 
on to 12, which is midnight; from midnight 1 on the left hand, is 1 A. M. 2 is 
2 A. M. and ſo on to the noon or the meridian of that day; on the left and right 

hand columns, is the daily variation of the Sun's declination, from one to 24 
minutes In the other columns is the hourly proportion of that of the daily 
difference of declination, over which is M. for minutes, and S. for ſeconds; and 
under, is A. M. for morning; and P. M. for afternoon, as pr. log; 1 P. M. is 
the firſt hour of the day entered into, 2 is the 2d, and 1 A.M. is the 13th, and 
ſo on to the meridian of that day, from which the hourly difference of declination 
is wrought; if the daily difference is increafing, ſubtract the difference from the 
declination of the approaching noon; if decreaſing, add the hourly difference. 
The firſt table for hourly variation is for the meridian of London; the ſecond, 
for 15 degrees eaſt or weſt longitude; the third for 30 degrees, and ſo on to 
8 150 degrees ; - and are calculated from the meridian of London, at noon. 


the right or left hand columns of the table ; the ſecond table is "oe. 30 degrees, 
in like manner, and ſo on to 180 degrees. . 7 


Ti O FIND THE DAILY VARIATION. 


- Lack out the declination at the laſt noon, and the declination at the 
en noon, then ſubtract the one from the other, the remainder is the 


daily difference or variation. 
If the declination of the laſt noon be leſs than the declination of the 


approaching noon, then it is increaſing, but if more, it is decreaſing. 

If increaſing and in eaſt longitude, ſubtract from the declination at noon for no 
given day, but if decreaſing, add. 

If increaſing and in weſt longitude, add to the declination at noon of the given 
day; ; if fooling, ſubtract. 


. M. 6. 
Example I. On the Iſt of Jan. 1793, the declination was 22 57 © South; 
And on the ad it was — „ $$. V 
The remainder is the daily difference, © +5 "as decreaſing. 


Example II. 


. 20 5 . 


MW. © 


| Example II. On the 2d of April 1793. on; declination was 5 13 o North, 


* 


And on the i1ſt. it was — 2 YO 


The remainder i 18 the 3 difference, 8 = 1 B 3 © increaſe, 


th . 


Example IH, On the 2oth of fone 179 3. the declination was 88 23 28. 6 
On the 21ſt. it was * VVV 


No daily difference VV 8 


FOR THE DECLINATION FROM NOON AT LONDON, 


Example I. On the 2d of January, 179 3, the daily difference being 5 minutes 


decreaſing, what is the declination at noon, in longitude 75 caſt ? 


In the table for the variation of the declination at noon, againſt 5 duly 
difference, and under 75 degrees, is 1 minute 3 ſeconds, the difference between 


noon at London and noon in 75 degroes, eaſt. 5 
. 


To the declination at noon at London — 21. 3 .. 


Add the variation at 75 degrees, being decreaſing 3 "Tx 


N 


The declination at 5 degrees, eaſt „ „ Pe 
Example II. On the ſame day, what is the diclination at noon, in Jong. 75 


degrees welt of London? TP e . FP 
Subtract from the declination at noon at London = . 
The variation as above, being decreaſing - N 1 
The declination at noon in 75 degrees, weſt longitude 22 50 57 


Example III. On the ad of January, 1792, the daily difference being 5 decreaſing, : 


what is the declination at 8 A.M. in the meridian of London? 
In the table of hourly variation for the meridian of London againſt 5 daily 


dinerance: and under 8 A. Bf is 50 ſeconds. 


D. M. 8. 
FT he icky variation from noon at London, for the day ES 
entered in, add to the declination at noon at London, . 
The hourly variation being decreaſing VV „„ 
The declination at 8 A. M. in the meridian of London : 28. $2 50- 


Example IV. 


; ' 
* 
r 
( 


1 | . 
5 Example IV, On the fame day, what is the declination at 4 | of 258 in the 


meridian of London ? 


In the table as above, againſt 5 daily difference, and a 4 P. M. is 4 minutes TY 


4. ſeconds, the hourly variation from noon at London for the day entered in. 


To the declination at noon at London, for the day Ye OO 


entered in — 8 % 8 $2 i 
Add the hourly variation, being decreafing 1 $5. 2408: + 19 
| The declination at 4 P.M. in the meridian of London 22 56 10 


Example V. On the 2d of January, 1793, the daily difference being 5 decreaſing, 
what is the declination at 8 A.M. in longitude 75 degrees, eaſt of London ? 

In the table of hourly variation for 75 degrees, againſt 5 daily difference, and 

under 8 A.M. is 1 minute 52 ſeconds, the hourly variation in longitude 75 degrees, 


eaſt from noon at London. S: Mc. 
To the declination at noon at London 3 "0 $6 
Add the hourly variation, being decreaſing - 898 


The declination at 8 A.M. in long. 7 5 deg. eaſt of London 22 53 52 


Example VI. On the ſame day, what is the declination at 4 P M. in longitude 
75 degrees, caſt of London ? 

In the table for 75 degrees, againſt 5 daily difference, _ under 4P.M.is 5 

minutes 1 5 ſeconds, the hourly variation in longitude 75, caſt from n noon at London. 


To the declination at noon at HO for the day D. M. 8. 


entered in a 4 A 22 52 © 
Add the hourly variation, being 1 JS I. 


The declination at 4 P.M. in longitude 75, eaſt of London 22 57 15 


Example VII. On the ſame day, what is the declination at 8 A. M. in longitude ; 
75, welt of London ? 
In the table for 75 degrees, againſt 5 daily difference, and under 8 A.M. is 

x minute 52 . the Hourly variation in 75, welt from noon at London. 


- : 
o 
- PIE 8 W DEF” 
L 8 bs ts FRO; SEEN: n Q . 
| TIER oor Ronen N 
* — e 
r Wd 
0 


From the declination at noon at London for the day „ 
entered in — 55 Ok. 22: 5 0 
Subtract the hourly variation, being decreaſin g . 


The declination at 8 A. M. in lon gitude 75, weſt of London 22 50 8 


9 Example VIII, 


[ @2 } „ 
He. Example VIII. On FA fame day, what i is the declination at 4 2 a in longitude 
| 75, weſt of London? 


In the table for 75 degrees, againſt : daily Adee, and under 4 P. M. is 
5 minutes 1 Is ſeconds, the ——_— vatiation in 75, welt from noon at London, 


From the declination at noon at London for the day . 


entered in — - 282 - . 
Subtract the hourly variation, being decreaſing 1 5 


The declination at 4 P.M. in long. 7 5. weſt of London 22 46 45 


Rxaniple IX. on che ad of April 170 3, the daily difference being 23 minutes 
increaſing, what is the declination at noon in 75 degrees, eaſt longitude ? 


In the table for 75 degrees, againſt 23 daily difference, is 4 minutes 47 Recon, 
the difference between noon at London and noon in 75 eaſt. 


Do.» Mo . 
From the 3 at noon at London - 5 
Subtract the variation of the two noons 1 oO 4 47 
The declination at noon in longitude 75 welt - F- 8 18 3 


Example X. On the ſame day, what is the declination at noon in 75 degrees 
weſt longitude ? 


D. M. 8. 
To the declination at noon at London - „ 
Add the variation of the two noonss „„ 


PI 


The deelination at noon in 75 degrees, weſt lon gitude 5 17 47 
Example XI. On the fame day, what i iS the declination at 8 A.M. in the 
' meridian of London: | 


In the table for the meridian of Lads, if 23 daily difference, and 
under 8 A. M. is 3 minutes 50 ſeconds, the hourly variation in the meridian of 


London. = 
Ge on, . 
From the been at noon - > 7 1% © 

Subtract the hourly variation, being increaſing „ ͤ 7ùͥ77i 

The declination at 8 A. M. in the meridian of London 5 9 10 


Example XII. 


( 23 J He e 
Example XII. on the ſame day, what is the en at pe P.M. in the 


meridian of London ? ; 
In the table for the meridian of London, againſt 23 daily waa and 4 
4 P.M. is 19 minutes 10 ſeconds, the hourly variation in the meridian of London. 


D. , 8. 
From the declination at noon of the day entered in 3 
Subtract the hourly variation, being increaſing = 0 19 10 


The declination at 4 P. M. in the meridian of London 1 3 50 


Example XIII. On the ſame day, what is the declination at 8 A. M. in longitude 
75 degrees, eaſt of London? 

In the table for 75 degrees, againſt 23 daily F= "ee and under 8 A.M. 1s 

8 minutes 37 ſeconds. | 


„ 

Subtract from the declination at noon at London for 885 
the day entered in — - © 2%  ® 
The hourly variation, being increaſing - "HE > 5, 


The declination at 8 A.M. in the longitude 75 degrees eaſt 3 : py = 


Example XIV. On the fame day, what is the declination at 4 P.M. in the 
longitude 75, eaſt of London? 

In the table under 75, againſt 23 daily difference, and under 4 P. M. is 22 minutes 

57 ſeconds, the hourly variation from noon at London. 


| | D. M * 8. 

From the declination at noon at London for the day Fs 
C 5 F— x7 © 
Subtract the hourly variation, being increaſing „„ 


The declination at 4 P. M. in long. 15. eaſt of London 5 50 3 


Example XV. On the fame day, what is the declination at 8. A. M. in longitude 
55 degrees, weſt of London ? 
In the table under 75 degrees, againſt 23 daily difference, a under 8 A. M. is 


8 minutes 37 ſeconds, the hourly variation from noon at London. 
D \ M * 8. 
To the declination at noon at London for the day 


entered in — — o * SIS Oo 
Add the hourly variation, being increaſing F $3. 


- This declination at 8 A. M. in longitude 75» weſt of London 5 21 37 
Example XVI. 


| . . 
Example] XVI. On the fame day, what i is the declination at 4 P. M. i in Longitude 


75 degrees, weſt of London? 


In the table under 75 degrees, againſt 23 daily 3 and under 4 M. is 
22 minutes 57 ſeconds, the hourly variation from noon at London. 


To the declination at noon at bende for the day * ak 8. 
entered in „ 71 
Add the hourly variation, being increaſing V 


The declination at 4 P.M. in longitude 7 5, welt of London 5 -38 -87 


THE Declination being calculated for the Meridian of London; to give at one 
view how neceſſary it is to be particular in the variation, the produce of the 
foregoin g examples as ſtated hereunder, ſheweth : | BR 


| 


4. 1 8 | 
38 2 2 SE 
Sz 2 EE 
D oo 3 
9 WW QO 4 D 2 
> Fg Q * ak 


DEcLINATION DECREASING. 1 


In the meridian of London, the ad of Jan. 1793, 22 52 of 22 52 50 | 22 56 10 
In the long. 75 eaſt, on the ſame day, bi 22 53 3 22 53 62 | 22 57, 15 
In the long. 75 weſt, on the ſame day, = 22 50 57] 22:50 8 | 22 46 45 

DEzcLiNaTION INCREASING. | 


In the meridian of London, the 2d of April, 1793, 5 13 ol 5 9 10 4 53 50 


In the long. 75 eaſt, on the ſame day, - CV 
In the long. 75 weſt, on the ſame day, 5 17 47] $5 21 32 L 5 35 57 


Tae DECLINATION DECREASING. 


In the meridian of py the declination i is more before noon, than at noon ; 
but if increaſing, it is leſs. 


In 75, eaſt longitude, it is more before noon ; increafing, it is leſs. 
: In 75, weſt longitude, it is le(s before noon ; increaſing, it is more. 


As the tables are only calculated for every 15 degrees of longitude, or an hour of 
time, on account of the daily difference never exceeding 1 minute in one hour; and 
it being no navigator's place to truſt to a mile in latitude, without a good look-out 
when expecting to make the land, I reſt ſatisfied it will give the needful ſatisfaction 

OO rs woods to 


61. FR EE 8 
to 5 find the dedlinador for ing the latitude. But if required to a greater 
nicety, ſee the following examples: 


| | Example I. On the 2d of January 1793, what is the Senkt at noon in 
1 ..- longitude 70 degrees, eaſt of London, the variation being 5 decreaſing? 


Firſt, find the variation of the ſun's declination for 75 degrees, being the next in 

the table of variation of the ſun's declination above 70 degrees at noon, and you 

will find againſt 5 daily difference, and under 75 degrees, 1 minute 3 ſeconds, 

the variation of the ſun's declination in longitude 7 5 degrees ; 
Then by the Rule of Three: 

If 75 degrees give 1 minute 3 ſeconds, what will 70 — give? 


M. s. 
Multiply the hourly variation in 75 A 
to bring it into ſeconds, by = - 60 
The ſeconds — — „ 63 
Multiply by „ — 7 
Divide by — Ws 750 4410 58 which is neareſt 59 ſec. 
| — - the variation of the ſun's 
—_— declination in 70 * at 
„ Boot 
60 
e 
To the declination at noon at London . , 


Add the variation at noon in 70 degrees, eaſt, being decreaſing o 59 


The declination at noon in Jongitude 70, eaſt - 22 52 59 


On the ſame day the variation being 59 ſeconds in longitude 70, what is the 
declination in longitude 70, weſt? 


d. M. 8. 
From the declination at noon at London - 8 
Subtract the variation, being decreaſing 8 FO 8 „ x39 
The declination at noon in longitude 70 dagrees, weſt 22 51 1 


G =. Example III. 


L 26 ] 
Example III. On the ad of April, 1793, what is the declination at noon in 
70 degrees caſt of London, the daily difference being 23 minutes ? 
' Firſt, find the variation of the ſun's declination at noon for 75 degrees in the 
table of variation of the ſun's declination at noon, againſt 23 daily difference, and 
under 75, is 4 minutes 47 ſeconds ; | 


Then by the Rule of Three : 
If 75 degrees give 4 minutes 47 ſeconds, what will 70 degrees give ? 


M. 8. 
Multi iply the variation at noon in 75; deg. 1 47 
to bring it into ſeconds, by © - — 60 


The Seconds 85 287 
Multiply by - - - - 70 deg. 


— / bo) M. 8. 8 
Divide by — - - 75 200900 267(4 28 the variation of the 
| 8 150 240 ſun's declination in 
8 70 deg. eaſt at noon. 
8 
450 
$90 
$23 
65 
| t D. M. 8. 
From the declination at noon at London 9% 1 > DÞ 
Subtract the variation, being increaſing - . 28 


The declination at noon in longitude „ 22 47 32 


Example IV. On the ſame day the variation being 4 minutes 28 ſeconds in 
longitude 70, what is the declination in longitude 70, weſt? 
1 „ N. . 


To the declination at noon at Londoorn 5 
Add the variation, being decreaſing 1 . 
The declination at noon in longitude 70, weſt „„ Ts 28 


In the fame manner proceed for any other longitude, workin g from the next 
longitude in the tables, exceeding the longitude the declination is required for; 
and if it is required for any other hour than noon, in place of taking the variation 
of the declination at noon in 7 5, if it is the next aboye the longitude the 
declination is n for, take i it at the hour for which it is required. 


She ; = 


I „„ e 

Example V. On the 2d # April, 1793, what is the b at 8 A. M. in 
longitude 70 degrees eaſt, the daily difference being 23 increaſing? 

In the table of hourly variation for 75 degrees againſt 23 daily difference, 

under 4 hours from noon, which is 8 A.M. is 8 minutes 37 ſeconds, the 

hourly variation in longitude 75, eaſt from London. 


For the hourly variation in 70, eaſt longitude: 
If 75 degrees give 8 minutes 37 ſeconds, what will 70 degrees give 


dM; 4 
Multiply the variation at 8 A.M. in 75 degrees, 8 37 
to bring it into ſeconds, by — „ 
e 1 
Multiply it by ß „ 
Divide by - - - 76 36190 ols 482 (8 minutes, the 
300 480 hourly variation 


A OT at 8 A. M. in 
3 2 long. 70, eaſt. 


600 
ö 190 
8 150 
: 40 
PLS 5 „ 
From the declination at noon at London . 
Subtract the variation, being increaſing — „„ 
The declination at 8 A.M. in longitude 70, eaſt s a0 0 


On the ſame day, what is the declination in lon gitude 70, weſt, the variation 
being 8 minutes, increaſing. | 


To the declination at noon at London ND RI Es. 20. a 
Add the variation, being increaſing - - 0-3. © 
The declination at 8 A.M. in longitude 70, weſt 5 0 


If the declination is required for odd minutes, ſee the following examples: 


Example I. On the ad of January, 1793, what is the declination at 20 minutes 
after 8 A.M. in the meridian of London, the daily difference being 5 decreafing *! ? 


The hourly variation at 8 A.M. is '= __ co ſeconds. 
The hourly variation at 9 A.M. is 37 ſeconds. 


The difference between $ A. M. and 9 A.M. is 13 3 ſeconds ; ; 
Then 


2 5 Then aids Rule "4 Three: n ei 2-1 


If one hour or 50 minutes give 15 3 what will 20 minutes * * 
Multiply b 7 — OG 
Divide by = 60 ) 3000 5 ſeconds; the proportion of 20 minutes | 
_ >= 300 after 8 A.M, | 
From the bale variation at 8 A.M. which is — zo ſeconds 
Subtract the proportion of 20 minutes which is * el IM ſeconds 


The hourly variation at 20 minutes paſt 8 in the meridian of London 45 ſeconds. 


D. NM. oe 


To the declindgion at noon at Lakes : — 22 ' 
Add the hourly variation, being decreaſing. VVV 45 
The declination at 20 minutes paſt 8 A.M. = 22 "02-66 


Work in the ſame manner for any other number of odd minutes when 


required in any other meridian, 


Example I. On the 2d of January, 1793, the daily difference being 5 minutes - 


decreaſing, what is the declination at 20 minutes after 8 A.M, in longitude 
75, caſt of London p 


In the table for 75 degrees, againſt 5 daily difference, and under 4 "RO 
noon, which is 8 A.M. is 1 minute 52 ſeconds. . 


In the table for 60 degrees, againſt 5 daily difference, ZAP under 3 om noon, 
which i is 9 A. M. is 1 minute 28 ſeconds. 


8 
From the ity difference at 8 A.M. in 75 degrees 1 52 
_ Subtract the hourly difference at 9 A. M. in 60 degrees x 86 

The difference of 1 5 deg. of long. when the daily difference is 5, and — 
between which is 20 min. paſt 8 A. M. in 70 deg. of longitude 7 +" a 


To find the proportion for 70 degrees, 70 being 5 leſs than 75 degrees. 
If 15 give * what will 5 give? 


Multiply by 
Divide by 5 Ja 120 The 8 ſeconds, 
„„ 
ooo 


From 


to] 1 „„ 


e ; ù i 
Ee he, Prom the daily" difference i in 75 degrees — 1 31 

e Subtract 1 Ges - - - ws 8 * 
The hourly difference at 20 minutes we 8 A. M. in longitude 74s eaſt 1 44. 
1 D. M. 8. 

To the doctination at noon at London = . 

Add the variation 20 minutes paſt 8, being decreaſing 93 46 | 


'The declination at 20 min. paſt 8 A. M. in lon, 70, eaſt from London 22 33 4 7 


Example IT. On the ſame day what is the declination at 20 minutes after 8 
A.M. in longitude 70, weſt from London, the hourly difference being 1 


minute 44 ſeconds ? 


| D. M. 8. 
From the declination at noon at London a4 
Subtract the hourly variation, being decreaſing - o 1 44 
| 22 00-16. 
The declination a at 20 minutes paſt 8 A. M. in longitude 70, welt from Len. 
wu. 1 „ 
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FROM NOON TO MIDNIGHT. 


— 


5800000 
119999999 
2 


179990403 
189999330 
1199999253 


239998 


N MIN oon [7 Hour | 


9992538 
9992285 
9992030 


19991772 
9991506996 
99991237 


9990964 


819990087 
06/9965684/9924790 
e 


9904 


29990121 
49989832 
997499989528 
999702 9989240 


8 
935883390 


9988321 
9988 | 
9987686 
9987362 
9987034 


1 55 1749986704 
219999088 9986367 
2209999000099 86026 
8906[9985681 
19985332 


984979 
3984802 


29984259 


9983894 
9983523 


9998138 


9997882 
9997747 
9997608 
9997465 
13219997318 
9997157 
9997012 
9990851 
9996688 
99905 21 
9990348 
9990172 
9995992 
9995 807 
9995618 
19995425 
8 9995228 
9995928 
9994822 
9994402 
9994398 
59994181 
9993958 
9993732 
569993502 

9993266 
599992784 
6049992538 


9999012 


9983148 
9982769 
9982386 
9981998 
9981606 
9981209 
9989808 
9980403 
997 9994 
9979581 
9979162 


9978740 


9978314 
9977883 
9977448 
9977008 
9975564 
9976116 
9975662 
9975206 
9974744 
9974279 
9973808 
9973334 
9972854 
9972371 
9971884 
9571391 
9970894 
9970393 
9969888 


2 Hours 


9969328 
9968864 
9908344 


9967293 
9966760 
9906224. 


9964588 
9964033 


9962910 
902342 


9960611 
9960024 


9958240 
9957634 
995702 


9955796 
9955172 
9954544; 
9953914 
9953277 
9952636 
9951991 
995 1340 
9950686 
9950026 


9949362 
9948694 
9948019 
9947342 
9946659 
9945972 
9945280 
9944582 
994.3881 
9943170 
9942404 
9941748 
9941028 
9940304 
9939573 
9938840 
9938100 
9937356 
993060 
9935854 
9935095 
9934332 
9933563 
9932790 


9931230 


9909888993 1230 
| 87306 
99 304431987 3995 
9872802 
987175419794: 
987064097930 


9869521 
9868398 


9867267 
9866132 
9864990 
231389863842 
9862689 
9861532 
9860368 
9859198 
9858022 
9856840 
9855054 
9854462 
9853202 
9852058 
9850849 
9849632 
9848410 
9847182 
9845949 
9844710 
9843465 
99073 20842214 


382019928052 


99634. 7419921460 
9920014 
9523429919764 
9961770918907 
9961192 9918046 
9917180 


99594340915433 
9958838 9914552 


ws 


69911878 
995641299 10976 


69882586 


9929652 
9928854 


9927246 
9920434 
9925617 


9922302 


9916308 


991 3665 
9912774 


9910070 
9909158 
9908242 


9906394 
9905462 
9904525 
9903582 
9902035 
9901682 
9900724 
9899762 
9898793 
9897820 
9896841 
9895858 
9894868 
9893874 
9892875 
9891870 
9890860 


98898449 


9888823 
9887796 
9886765 
9885728 
9884086 
9883638 


9881526 
9880463 


9875062 


9807540 
9806122 
9879394980459 
9878318 
9877238 
9 9320149876153 
9875062 


9803200 
9801828 
9800384 
9798934 


9840950 
9839092 
9838423 
9837148 
9835807 
9834580 
9833286 


983198809 


9830682 
9829370 
9828052 
9826728 
9825399 
9824062 
9822720 
9821372 
9820017 
818656 
9817289 
9815916 
9814536 
9813148 
9811757 
9810358 
9808952 


8 


9785577 
9784060 


9702090 


9708342 


27945 


9791581 
9790090 
9785592 
9787088 


9782536 


978100696 


2779477190 
9777922 
9776370966 
9774912 


9773247 


9768508 
9756914 


9763706 


9760409 
9758840 
9757203 
9755566 
9753909 
9752250 
9750585 
9748912 
9747232 
9745544 
9743849 
742146 
9740337 
9738720 
9736995 
9735262 
9733522 
9731774 
9730018 
9728254 
9726484 
9724700 
9722919 
9721124 
9719322 
9717512 
9715694 
9713868 
9712034 
9710192 


9706484 
9704618 


9702449573812 


9700809571358 
9698970 9568894 


4 


9771674663484 
9770094966 1430 


976531496552 12 
9651022 


1979893 419098970 9508894 

019697071/9566419 
19095164 9503932 
9093248 9501435 


3 Hours|4 Ho urs|5 Hours| 6 Hours| 7 Hours 


8 Hour: 9 Hours toHours| 


5913249558926 


968939195 56406 


69546208 


967960954530 


9541039 
75624953843 

9535723 
9716149532196 
9530558 


569527908 


9657294 
9653122 


9648913 
9646794 
9044660 


9525240 
9522570 
9519882 
69517182 
9514470 
9511744 
9509007 
9506256 
9503492 
950071 


9497926 


96425309495 124 


9040383 
9638226 
9636061 
9633886 
9631701 
9629506 
9627303 
9625088 
9622865 
9620032 
9018388 
9616136 
9613871 
9611598 
9609315 
9607020 
9004717 
9602402 
9600079 
9597744 
9595398 
9593042 
9590670 
9588300 
9585911 
9583514 
9581103 
9578684 
9576253 


9492304 


89478 
9485836 
9483778 
9480910 
9478026 
9475128 
9472219 
9409292 
9466354 
940 3400 
9460432 
9457451 
9454456 
9451445 
9448420 
9445379 
9442324 
9439255 
9436170 
9433011 
9429956 
9420827 
9423678 
9420517 
9417 340 
9414147 


9410938 


9407703 


9404472 


9401214 


69306614 


939794 

9394050 
9391342 
3388018 
9384678 
9381320 
9377944 
9374552 
0371142 
9307715 
9304270 
9360797 
9357326 
9353826 
9350310 
9340773 
9343218 
9349045 
9336040, 
9332441 
9328812 
9325162 
9321492 
9317803 
9314094 
9310304 


9302846 


9299054 
9295245 


9161091 


913645218 
8304494 


9151826 
9147150 
9142446 
9237710 
9132946 
9128140 
9123325 
911 8468 
9113579 
9108658 
9103705 
9098720 
988650 
0 
58 
9078446 
9073292 
9068 104 
9062879 
9057620 
9052323 
9046990 
9041621 
9036214 
9030768 
9025284 
9019561 


: 


9291412 
9237558 
5283684 
9279789 
9275870 
9271930 
9207968 
9263985 
9259918 


9251896 
9247821 
9243/22 
9239000 
9235454 
9231283 
9227090 
9222860 
9218626 


9214357 
9210064 


9205745 


9201400 
9197068 
9192630 
9188206 
9183756 
9179278 
9175700 
9170240 


9397940 9165680 


9255950199 


9014198 
9008595 
9002952 
8997264 
"ic Boho 
98557 

8979904 
8974110 
8968214 
8962271 
8956284 
8950250 
8945172 
8938044 
8931860 
8925048 
8919370 
8913055 
8900884 
8900250 
8893780 
8887257 
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DESCRIPTION OF THE TABLES O DEGREES AND MINUTES. 


Elen page contains four degrees, and each degree occupies five columns. 
| _ Over the ſaid columns 1s placed the degrees, the firſt is marked o, the Wos 1, and 
ſo on to 90; the left hand column is the minutes exceeding a e over which is M. 
ſor minutes. | | 

Over: the ſecond column is I. ſignifying the firſt number. 

Over the third column is II. ſignifying the ſecond number. 

Over the fourth colamn is III. ſignifying the third number. 

Over the fifth is IV. ſignifying the fourth number. 

The firſt numbers are uſed for the degrees of declination of the ſun or ſtars, and for 
latitude by dead-reckoning, as per example: 


What is the number for 20 degrees and 1 minute of declination ?—Under 20 degrees in 
the firſt column, and oppoſite 1 minute in the left hand column, is 27060. 

If for 20 degrees 1 minute and 15 ſeconds, divide the ſecond number oppoſite to 
1 minute, which is 46 by 4, (15 ſeconds being one quarter of a minute) which making the 
additional number 11 to be added to 27060, will be 27071, the number for 20 degrees 
1 minute and 15 ſeconds of declination: if for 20 ſeconds, divide by 3, 20 ſeconds being 
one: third of a minute: if for 30 ſeconds, divide by 2, 30 ſeconds being one-half of a mi- 
nute : if for 40 ſeconds, divide by 3, and double the quotient, 40 ſeconds being two-thirds 
of a minute : if for 45, divide by 4, and multiply the quotient by 3, 45 ſeconds being three- 
quarters of a minute; and ſo on, in proportion for any other part of a minute, when it is re- 
quired to find the Jatitude to a quarter, or any other part of a mile or minute in latitude, 


TO FIND THE NUMBER FOR THE LATITUDE BY DEAD-RECKONING. 


Example IT. What is the number of the latitude 49 degrees 37 minutes dead-reckoning ? 

Under 49 degrees, and in the column under the firſt number, and againſt 57 minutes, 
ſtands 191481, 

No. II. is to find the proportion of Pp or minutes the dead-reckoning is in error, 
when the number wrought for does not correſpond with the number given in the 
time-table, for the time the altitude is taken, which is done with the aſſiſtance of 
No. IV. as will be e hereafter ; ; No. III. is for the quotient and the 
excels, | 


| Example III. What is the number for the quotient 79..43? 
Under 79 degrees, and in the third column oppoſite 43 minutes is 9992967. 


Example IV. Whatis the number for the quotient 79..43 and three-fourths, or 45 ſeconds ? 

Take the difference of the number for 79..44, and the number for 79..44, being the 
next number to it, which is 22, and divide it by 4, the quotient is 5 and one-half, 
which multiplied by 3, makes 16 neareſt ; add 16 to the number for 79..43 which is 

9992967, and 1 it will be 999298 [ ung ſo on for any other hae part of a 
minute, 


N. B. In the ſame manner, ant] in the ſame column, look for the number for the exceſs, 


4 


1 
70 find the proportion of miles according to any difference between the number wrought 
for and the number. given: 
Example V. With South declination in the latitude by dent: redoing; 49..53 north, the 
quotient 67..06, the exceſs 37..42, the difference between the number wrought and 


the number given when the altitude was taken being 384, the latitude being north, 
and the declination ſouth, take the number in the ſecond column under the latitude 


49 degrees, and againſt 53 minutes, which is — 150 
The number in the fourth column under the quotient 67 degrees, and | 
| againſt 6 minutes, 1s = - Tn - 3 
Being added is - As rn - 8 176 
From which ſubtract the fourth number found under 37 degrees, and 
againſt 42 minutes, the exceſs 1s - - 45 82 
94 


— — 


by the remainder 94 — 376 


Divide the difference of the numbers when the altitude was taken 94) 384(4 
The quotient, which is four, is the error in the dead-reckoning. | 7 


8 


Example VI. With north declination in the latitude by dead-reckoning 49. 53 north, 
the quotient 79.45. 40 or three-quarters of a minute, the exceſs 30. 20. 40 or 
three- quarters of a minute, the difference between the number wrought for and 
the number given when the altitude was taken being 126, the latitude and de- 

| clination being of one name, add the fourth number for the quotient under 79 | 


degrees, and againſt 45 minutes „ e - 11 
| PROBLEM THE FiRsT. | 
On the 18th day of January, 1795, at 10 hours 1 minute A. M. being in the meri- 

dian of London, the © declination was at that time 20..31 ſouth, the latitude by dead- 
reckoning 49. 7 north, © altitude 14..46. the true latitude is required, 
The declination being ſouth and in north latitude 


the latitude by D. R. - — — 49 37 
Add i and the altitude - — i — 14 46 
Subtract the ſum - - - 64 43 
From — — - - - 270 ©0 
| 5 17 7 
To which add the declination 8 — „ 
Divide by @ — - » 2)225 48 
From the quotient „ - 9 5 112 $34 
Subtract the Co. of the atirade | - - v8 T4 
Gives the exceſs - " = 37 40 


N. B. The quotient 112..54 being more than 90,400, ſubtract 1 it from * and tale 
the remainder 67,,06 for the quotient, Ee 
1 1 995 | . 


1 56 


Take the numbers for | SF TIM 
The Declination under No. I. =  20..31 — 23460 
The Latitude under ditto 3 191481 
The Quotient under No. III. - 67.06 9964347 
The Exceſs under _ ditto 0 - 9786089 
35 Ep „ 
The ſum is the number wrought for, and if the latitude by dead- 5 

reckoning be right, the number will correſpond with the num- 

ber given, for the time the altitude was taken, which is found 

in the ſame table over 10 hours againſt 1 minute in the right 
hand column to be - : - 9970393 
16 


As the number wrought for is leſs than the number given, the error in dead- reckoning 
is to the ſouthward 16..94. parts of a mile To find which the declination and latitude 


being of different names, 


Take the ſecond number for the latitude by D. R. 46. 57 1507 dd th 

The fourth number for the * - 67..06 267 em 
| | 176 

Subtract the fourth number for he exceſs > 37.40 82 


— — 


The proportion for one mile — 94 at the given 
time with the given declination and latitude. To find the error, divide 94 by 16, the 


remainder, which will give near one: ſixth part of a mile. 
PROBLEM THE SECOND. 
On the 18th as of January 1795, at noon, being in the meridian of London, the © 
declination was at that time 20..30 ſouth, the latitude by dead- reckoning 49. 57 north, 


the © altitude 19.. 33, the true latitude is required. 
The declination being ſouth and the latitude. north 


Add f the latitude A Fe 49 57 
| and the altitude . — — 19 33 

Subtract the ſum . 8 5 . 69 30 | 
From - - - - - 270 o 

| | | 5 230 30 
To which add the declination - — „ 
Divide by . . — — 3 0s: 
From the quotient . - We = 110 3O 
Subtract the Co. of the One: 2 „ 70 27 
Gives the exceſs 6 1 8 5 5 3 


N. B. The quotient 110. 30 being more than 90. oo, ſubtract it from 180. oo and 
take the remainder 69. 3⁰ for the quotient. 


Take 


Take the numbers for ; 


The © declination under No. IJ. 20.39 „ ů „ ahars+/ 
The Latitude by D. R. under ditto 5 — 191481 
The Quotient under No. III. 69.30 9971588 
The Exceſs under ditto 40. % = 9808519 
The latitude by dead-reckoning being right, 10200000 


The ſum of the numbers produceth nothing; but had it "FI one minute in error, the 
produce. would have been 9999999.—See the Time-table, 


5 PROBLEM THE THIRD. 5 
On the 19th day of January, 1795, at one hour 59 minutes, P. M. being in the meri- 
dian of London, the © declination was at that time 20.. 29 ſouth, the latitude by dead- 
reckoning 49..57 north, the © altitude 14..48 the true latitude is required, | 
The declination being ſouth and the latitude north, 


Add j the latitude by D. R. IL Ye c 49 57 
and the altitude _ — - 14 48 
Subtract the ſum - - - 64 45 
From > OM - — 270 00 
To which - - 209 15 
Add the declination * 8 8 20 29 
Divide by - - — — 20425 44 
From the quotient - - 112 52 
Subtract the Co. of the SED ... 7 . 
Gives the exceſs OS - — 37 40 
Take the number for | 
The Declination under 6 20,9 480 
The Latitude by D. R. under ditto - 49.57 — 191481 
The Quotient under e 67..08 9964454 
The Exceſs under ditto - 37... 40 — 9786089 
9970389 


The ſum 1s the number wrought for, and if the latitude by dead- 
reckoning is right, the number will correſpond with the num- 
ber given at the time the altitude was taken, which is found 
in the Time-table under 1 hour and . 59 minutes, in the 
left hand column, to be - ot” - 9970 393 3 


4 


The number wrought for being leſs than the number given at the time the altitude 
was taken, the error in che latitude by dead-reckoning is to the ſouthward 4.94 hare of 


a muye. 


P PrRoBLEM 


E 
PROBLEM THE FovrTH. 
On 45 19th * of January, 1795, at 1 hour 59 minutes, P. M. being in the meri- 
dian of London, the declination at that time 20.. 29 ſouth, the latitude by dead-rec- . 


_ Koning £0..01 north, the © altitude 14..48, the true latitude is required, 
The declination being ſouth and the latitude north, 


the latitude | . a — 
2 a and the altitude - — | - 
Subtract the ſum - — - - 
From - GS - 
To which . 4 * A 
Add the declination - - 5 
Divide by 8 5 - 
From the quotient 5 - 1 
Subtract the Co. of the altitude = - 


Gives the exceſs — Wen S 1 
| Take the number for 


The Declination under No, I. —- 20..29 
The Latitude under ditto - 50.01 
The Quotient under No. III. — 67. 10 

37.38 


The Exceſs under ditto * 


The ſum or the number wrought for, ſhews that the latitude by 


$072 
14 48 
64 49 
270 OO 


— 


205 11 
20 29 


— — 


2)225 40 


112 50 
75 12 


— —— — 


37 38 


28368 
— 192083 
9964560 
9785767 


9970769 


dead- reckoning is to the northward of the true latitude, it be- 
ing more than the number given for the time the altitude was 


taken, which is found in the Time- table under 1 hour and againſt 


59 minutes, in the right hand column, to be - 


To find the number of miles in error, 


The declination and the latitude being of different names. 


Add {The ſecond number for the latitude by D. R. 
The fourth number for the quotient 

From which — Il 

Subtract the fourth number of the exceſs 


Divide the difference of the two numbers by the remainder, and the quotient is 


the miles of error in the latitude by dead-reckoning. 


50. 01 
67. 10 


37.38 


1 y 

— 
8 Un 
Q © 


5 
CO 
|S) 


94 


94)37R(4 from the latitude by D. R. = 5o. 01 
376 
7 ſubtract the quotient „„ ano 
The true latitude isi 8 


49•%˙57 


PROBLEM 


[$91 


PROBLEM THE FirTH, 


/ 


On the 18th day of January, 1795, at x hour 59 minutes, P. M. being in ts ma. 
dian of London, the © declination was at that time 20..29 ſouth, the latitude by dead- 


reckoning 49. 33 north, the altitude 14..48. the true latitude is required. 
Being ſouth declination and north latitude 


I the latitude by D. R. 5 5 4 
Add 1 and the altitude — — „ J 2 "= 
Subtract the ſum - _ — . 64 41 
From - - . - - - 270 od 
To which 155 2 — 7 205 19 
Add the declination - =_ 20 29 
Divide by — — = - | 2)225 48 
From the quotient 15 , : 112 64 
Subtract the Co. of the altitude - 2 75 12 
Gives the exceſs 5 37 1 


N. B. The quotient 112. 54 being more than 90. oo, ſubtract it from 180. 0 and take 


the remainder 67..06 for the quotient. 
Take the numbers for 


The Declination under No. I. $0.44 = 28 365 
The Latitude by D. R. under ditto 1 190881 
The Quotient under No. III. 657.06 9964347 
The Exceſs under ditto 37.42 9786416 
| 3 RT 997000g 
The ſim or the number wrought for ſheweth, that latitude by 
dead-reckoning is to the ſouthward of the true latitude, it be- 
ing leſs than the number given for the time the altitude was 
taken, which is found in the Time table under 1 hour P. M. 
and againſt 59 minutes, in the left hand column, to be 9970393 
| . 
To find the number of miles in error, 
Add The ſecond number for the latitude by D. R. 49.563 130 
1 3 The fourth number ior the quotient - 67.06 = 26 
Subtra the n number for the exceſs . 37 +42 „5 
95 


| Divide the difference of the two numbers 384 by the remainder 95, and the quo- 


tient is the miles of the error in the dead-reckoning. 


95)384(4 to the latitude by D. R. 439.53 
380 1 
4 add the quotient © * "0004 
The true latitude 3 : 49.57 


PROBLEM | 


Pebstun THE Stern. 
"Oh the 20th day of May, 1795, at 8 hours 40 minutes A. M. being in the meridian, 
of London, the © declination was at that time 20,00..00 north, or 20..00 and a half, the 


latitude by dead-reckoning 49..57 north, the altitude 40..30, the true latitude 1 is required. 
The declination and latitude being north Bok | „ 


the declination — 69> 20 OOF 
Add | the latitude by D. R. — 1 49. 53/7 
the altitude — „ — 1 35 
Subtract the ſum — - - 110 324 
From — - "IS ET. - 270 oo 
Divide by 3 - CüCͤĩ iꝛ 
3 From the quotient - - 3 79 434 
"af - Subtract the Co. of the altitude . 49 25 
Gives the exceſs — 5 : : 30 182 
| Take the numbers for 7 
The Declination under No. I. 20,.00z — 27037 
The Latitude by D. R. under ditto . 191481 
The Quotient under No. III. 79.431 9992983 
The Exceſs under ditto 30.184 - 9703047 
9914548 


The number wrought for to correſpond with the number given 
for the time the altitude was taken, which is found in the 
Time-table over 8 hours againſt 40 minutes, in the left hand 
column, to be 1 — 9914532 


ä 
The number wrought for being leſs than the number given, for the time the altitude 
was taken, the error in the latitude by dead-reckoning i is to the ſouthward 4..31 parts of a 
mile—To prove which the declination and latitude being north, 


Aa ſ the fourth number for the quotient © 79..433 OS 11 
the fourth number for the exceſs 30. 184 5 108 
ee e 8 „ 
From the ſecond number for the latitude r - 150 
31 


The proportion for a mile in that latitude, and declination at chat hour of the day is "TE I 
which divided by 4, the difference of the number wrought for and the number giyen, the 


quotient is 8 neareſt, which | is the Sn part of a mile in error in the latitude * dead- 
reckoning. 


_ PROBLEM 
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PROBLEM THE SzvenTH, | / 
On the 20h day of May, 1795, at noon, being in the meridian of 1 the © . 
clination 20..02 north, the latitude by dead-recyanung 49. 57 nn the altitude 60..05, 
the true latitude is required, 
. The latitude and declination being north, 
t the declination - | — - 20 02 
Add | the latitude _ - = - 49 57 
the altitude . - ©. 60 og 
Subtract the ſum . = 130 04. 
From - _ - „% oo W 270 oo 
Divide by Ws) 3 Ie. — 2)139 56 
From the „ 1 69 5 58 
Subtract the Co. of the altitude by D. R. = 29 - 56 
Gives the exceſs — 1 2 40 | 03 
: Take the numbers for | 
The Declination under No. I. 20. oa — 27106 
The Latitude by D. R. under ditto 49.57 — 191481 
The Quotient under No. IV. 69.58 — 9972894 
The Exceſs under ditto 40. 03 - you 5 is 
The number wrought for being a - | 0900000 
| is a proof that the latitude by dead-reckoning i 18 right, as the number in the 
Time- table at noon, is 0000000, 
PROBLEM THE EIGHTH. 

On the 21ſt day of May, 1795, at 3 hours 20 minutes, P. M. being in the meri- 
dian of London, the © declination was 20. 03. 40 north, or two-thirds of a minute, the 
latitude by dead-reckoning 49. 57 north, the altitude 40. 37. 20 or one third of a ene 
the true latitude is required. 


The declination and latitude being north, 


the declination — OW 8 0 031 
Add | the latitude by D. R. - — - 49 57 
the altitude e . - 40 | 374 
: Subtract the ſum 5 — . — . 

From 8 - = . - 2279 00 

Divide by Fr ĩ - - © 2)159 aa 

1 From the quotient — - 9 79 41 
8 Subtract the Co. of the altitude = — 49 221 
Gives the exceſs 88 "Ma — 85 30 184 


(af 


Take the numbers for 


The Declination under No. J. 206% b isse 
The Latitude by D. R. under ditto 459. 57 141091481 3h] Forks 
The Quotient under No. IV. 79.41.n 99929212 
The Exceſs under | ditto - 30. 11 = 970% - 1 
The number wrought for to correſpond with the number given BB 
at the time the altitude was taken, which is found in the Time- 
table under 3 hours, P. M. and againſt 20 minutes, in the right | 
hand column, to be - 8 99145 52 
11 


The number wrought for being leſs than the number given, the error in the dead- 
reckoning is to the ſouthward one-third part of a ne; to prove which, the declination and 0 
latitude being north, | 


PEP the fourth abs for the quotient 79.41 - 11 
. the fourth number for the exceſs 30. 181 108 
Subtract the fam = = - „„ - 
5 rom the ſecond number for the latitude 49.57 LM 150 

3r 


The proportion for one mile for that latitude, declination, and hour of the day is 3r, 
which divided by 11, the quotient is neareſt * which 1 is one-third of a mile, io error in 
dead- reckoning. ö 


PROBLEM THE NINTH. 


On the 5 day of May, 1795, at 8 hours 40 minutes, A. M. being in the meridian 
of London, the © declination was 20.. O00. 30 north, or one-half of a minute, the latitude 
by dead-reckoning 50..01 north, the altitude 40..35, the true latitude is required. 


The declination and latitude being north, 


the declination — = — 20 OO; 
Add N the latitude by D. R. - - - 50 Ol 
| the altitude 3 - - 49 35 
Subtract the ſum - - - - 230” 362 
„„ % nw 270 0 
Divide I ß J3Jöͤö;r?58: mw 
From the quotient =_ „ 7 5 79 413 
Subtract the Co. of the altitude 1 3% 
Gives the exceſs . - G39 30 164 


Take 


1 63 ] 


* 


Take the numbers for + 1 
The Declination under No. J. 20..00F + ' 25037 _ 
The Latitude by D. R. under ditto - - _ ' 50.018 192083 
The Quotient under No. IV. - 79.41 — 9992937 
The Exceſs under ditto 30. 16 9702614 
: | | 9914671 
The number wrought for correſponds with the number given for | 
the time the altitude was taken, which is found in the Time- 
table over 8 hours and againſt 40 minutes, in the right hand 
column, to be 1 — | * 9914552 
"2 19 


The number wrought for being more than the number given for the time the altitude 
was taken, the error in latitude by dead- reckoning is to the northward - To find the pro- 
portion of miles in error, 


The declination and latitude by dead-reckoning being north, 


ft 


Add The fourth number of the quotient 79..414 = 11 
| Irte fourth number of the exceſs - 30..164 - 108 
Subtract the ſum - | - WO Pe 119 
From the ſecond number of the ite by D. R. . 

32 


The proportion for one mile i in that latitude and declination, and time of the day, is 32, 


by which divide the difference of the number wrought for and the number given, for the 


time the altitude was taken 119, the quotient is neareſt 4 miles, the error in latitude by 


dead-reckoning, which 4 miles ſubtract n. 50. oi, the latitude by dead-reckoning is 
49.57, the true latitude. 
PROBLEM THE TENTH. 


On 10 2iſt * of May, 1795, at 8 hours 40 minutes, A. M. being in the meri- 
dian of London, the © declination was 20..00# north, the Jatituce by dead-reckoning 


49.53, the altitude 40..35, the true latitude is required. 
The declination and latitude being north, 


the declination - - - — 20 oor 

Add ) the latitude - - " 49- 383 
the altitude — - Wi 40-38 
Subtra® the ſum - - - - a9 at 
Fram -. - - - I. „„ 
Divide by = . 55 a 2)159 314 
From the quotient - > wy” 79 454 
Subtract the Co. of the altitude - - "49 6 
Gives the exceſs — . * 2 30 20ʃ 


Take 
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bee the Sun Riſes to che South of the Eaft, and Sets to the en of the Weſt. 


Sat 
">. 


The & art R ander D. M. is che Degrees and Minute * North or South Dedlination, 15 


CT 
25 8 * 


For the Time of. Sun Riſing and. Setting, 


The bee Column ander H, M. is the Hour mid” Minutes ho Sun Riſes at, with North Declination, and 1 in FL North | 


Latitude. 


The Sixth Coal 2g H. M. is the" Time WE Sun Sets with North Declination 3 in North Latitude, and the Tims the | 


Sun Riſes with South Declination 1 in N Latitude. 


Vader H. M. in we Tenth Column, i is the Time the © Sets with has Declination in a North Late. 


75 . „ For the Sun's Bearing at Riſing and Setting. 


Tu. 


The Third Ge under © Riſes, is the Points of the Compaſs the Sun Riſes at to o the North of the Eaſt with North | 


'Declination. 


— 


The Fourth Column under D. N. is hs Dern and Minutes between the Points, to the North of * Eaſt or weg. 


erringen 
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The Fiſch Column under ©Sets, is the Point the Sun Sets at with OE Deelination. * — 


In a Seventh Calum under O Riſes, 3 is the Points of the dee the Sun Riſes « on to the South of the Eaft with South | 


Declination, 


la the Eighth Glas under D. M. is the Degrees nd Minates between” the Points of the Compaſs the Sun Riſes to the 
South of the Eaſt, and Sets to the South of the Weſt, with South Declination, 


\ 0 


In the Ninth Column ander © Sets, i is the Points of the Compaſs the Sun Sets at with South Declipation, 
This Table accounts for the motion of the Globe ene to the Declination North or South, 


When the Sun is in the 1 there is no Declination. 


at 6 on the Weſt Point of the Compaſs in every Degree of Latitude North or South. The Poles being on a parallel there, 


the Sun then appears in the Horizon the 24 Hours. When the Declination increaſeth to the Nerth, in South Latitude 
the Day Shorteneth, and in North Latitude i it 8 - + "FE | 


When at the greateſt Declination North, in ne 66 Degrees 32 Minutes South, the 0 Saaler of the San at Noon 


is only in the Horizon, but appeareth its own Diameter above the Horizon, or. the Lower Edge or Limb the | 


Semidiameter above the ien, on account of the RefraQions, which is 33 Minutes at the Horizon, 8 


— 


To the 8 of has: Latitude the gan diſappears ) ad when at the greateſt North Declination, the South Pole i 7 LI 


23 Degrees 28 Minutes under the Horizon. In North Latitude the Day Lengthens from the Equator Northward to 
66 Degrees 32 Minutes, where the Sun's Center is in the Horizon, and the Lower Limb of the apparent Sun is the 


Semidiameter or 16 Minutes above the Horizon at Midnight, and is on the North Point of the Compaſs, and continues 
on that Point at Midnight to the wet where che Altitude i is 23 Degrees 28 Minutes. | 


As the Declination 3 the Altitude at the North Pole decreaſeth, — the Sun returns to the Equinox, {ET 


Poles are then again on a parallel and the Sun enters South Declination, and the South Pole Riſes in proportion as the 
North pole aſcendeth with North Declination, and the North Pole deſcendeth below the Horizon as the South did with. 
North Deelliaation, and when the Sun is at the greater South Declination it approaches the! Equinox again to ſuch Time 


us the ies ae © again on a parallel, and the Sun Riſes and Sets at 16 Hours from os! in op, Latitude North or South, 


| "HE Vieof the Gs Tables, from the Ter to 66 — 32 Minutes, ſheweth in. North or South Latitude, ; 
3 with North or South Declination, the Time of the Sun's Riſing and Mu} nod the Fae and Degrees, and Minutes, x 
411 © veeween the Points of the Compaſs the Sun Riſes and ets on. 


Wien North. Dedication, the gun Riſes to 'the North of the Fall, 10 FI to the North of the wenig. sn 
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The Sun ad Riſes at 6 Hours in the Eaft Point and Sets ih | 
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. The Uſe of the Tables to find the Variation of the Compals:' | 


In che Table“ Hg D. M. between, © Riſes and © , Sets, 3s, the Amplitude North or South, e e to „ the 


Declination at the Scn or Stars > Riſing or Setting. 


Theſe Tables only carrying the Degrees of Declination and Latitude, they vtly anſwer to give the true ee for 


ſuch, for odd Minutes ſee the following Rule. 


ExameLe Il. What is the true Amplitude at gun Riſe, 5 in North Latitade 45 oo he n 10 00 South. 17 8 
In the Table for 45 Degrees, under D. M. with South Declination, and a 875 10 Degrees South Declination, i is 14 15. 
es the Amplitude E. b. S. 1 Degree South. 


the Pig e fe. W ſubtract one Point, or 11 Degrees 15 Minutes m 


For the Variation of the Compaſs by ſaid Amplitude. 


If the bearing of he Sun by the Compaſs at Riſing be to the South or Weſt of the Ne Amplitude, the Variation i is 


Woſecig ; if to the Eaſt or North, it is Eaſter 


I 
At Sun Setting if to the South or the Eaſt of che true Amplitude, i it is Eaſterly; it to the Welt or the North it is Weſterly, 
The Tables ſheweth that the Sun Sets i in the South, with 1 Declination, and in the North with North Declination, | 


n Table for 66 33 6:25 2; | 
_ . Admit the Sun* 8 Amplitads to be | 5 14-20 


And the berg by the 8 be E, 8. E, 10 * 8. which i is. „„ 
| 18 15 
: Fm the Reiainder bund one Point, being 11 Degrees 15 Minutes 11 15 


Sheweth the Variation to be 1 Point 7 Degrees r 7 oo 


A at 10 get 10 the true Amplitude . W. 14 158. 


and by the Compaſs the bearing W. 4 Degrees N. which i is 4 Degrees to the North of the 5 
Weſt, the true Amplitude being to the Southward of the Weſt, add to it the 4 Degrees to 


the North 89 * Ps ; * 20 * 2 o | 25 : gh . * | 8 ® * 989 15 4 oo 4 


Sheweth the Variation to be 1 Point 7 Degrees Weſterly. 7 8 
The Sona way to proportion the odd Minutes of pg or r e _ "ro RY Rule. i 
ne 0 10. 000 | 


es Ne LP 14 00 13 
Take for the Leime ee Sande 1 4 60 | The Amplinde bY 28 
| The difference i is in Minutes 15 of Amplitads”: 
By the Rule of Three, if 1 Degree or 60 Minutes give 15 difference RE BOT what will 35 b. Me give ? : 
| | G Gat 188 33 To the Amplitude MN 13 
33 Add che Minutes 3 
„„ ke ue Amplitude 14 23 
ee ths EY df eee U 8 Minutes 45 Seconds which is cet g lfu 


© The Remainderis 45 "45 Seconds 
e ns nog IO the Latitude . 44.00 
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55 | Take for the Declination „ 154 30 the Amplitude _ * 3 
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Es The Remainder is the difference 1 2 5 or 8 Minutes 
if 1 Degree or bo Minutes of Declination give 1 20 or 80 Minutes, what will the 25 odd Minutes of Declination give 
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n N een 4 Watch by the gun big Setthig) by the foregoing Table. 
Tue Reſractien muſt be conſidered as it is near 33 Minutes at the Horizon, ſo that when the Centre of the Sun, whide: 
10 the Time to Set the Watch by Sun Riſing or Setting is in the Horizon, the Centre of the apparent Sun, is 33 Minutes 
above the Horizon, the lower Edge 17 Minutes above the Horizon, the upper Edge 49 Minutes above the Horizon, 
therefore, when the lower Edge is above the Horizon 17 Minutes, if obſerved by a Quadrant, if by the Eye only, hes 
it appears about half the Diameter or Semi-diameter above the Horizon, is the Time of Rifing or Setting. 
If the lower Edge is obſcured by clouds, take the upper Edge when about a en * 0 agony the Horizon is 
| obſerved by a Quadrant; when 49 Minutes above the Horizon is the Time. 
The Tables being formed only for Degrees of Latitude and Declination, they anſwer kor Semnag u ihe Watch for common . 
Uſe, but when the Regulation of the Watch is required to Seconds, then the odd Minutes of Latitude is needful, and of | 
the Declination, therefore the Hourly Variation of the Sun's Declination, muſt be attended to in the following mnne... | 
The Declination being calculated for Noon-in the Maridian of London, as before mentioned in the Inſtructions for | 
Hourly Variation, when it is increaſing, it is leis Verſe Noon than Afternoon; when decreating, f it is more before Noon | | 
— than Afternoon. 1 : 
When the Sun is paſſing the Equinox, the - Daily Variation is 24 Mines; ad the Hourly © Variation 1 Minute, and as 
the Sun then Riſes at 6 in the Morning, the Declination on that Day being nothing at Noon, if — Sun alles che Eine | 
HS; SO at Noon, it is 6 Minutes South Deelination at Sun Rifing, and 6 North Declination at Sun Setting. 
>: When the Declination is 36 Minutes North and increaſing, at Sun Riſing it is 30 Minutes, and at Sun Setting it is 4s 
4 | Minutes, and ſo in proportion as it inereaſeth to the North, according to the Daily Variation, which decreaſeth as the. 
| 5 Declination increaſes, which 13 found by ſubtracting the Declination of the Day before, at Noon, and the preſent Day at 
1 Ncon, for Sun Riſing, and the Declination for the next Day at Noon, and the preſent Day at Noon for Sun Setting. To 
FE. fave trouble in propertjening the Hourly. TRIS » ſee the Tables of _— Vatiation, and the Tnftrudtions for the 
Uſe of them. 
© Exauets I. Oa the 20th day a jo 1298, the San's . ge ——— 20 '08 North. ah In Aw Latitude I | > 
"I 48 oo North, and in the Meridian of London the Sun Riſing by the Watch was at 7 Hours 35 Minutes, Aud in The Table 7 4 | 
- for 48 Degrees, againſt uo Degrees Declination, in the firſt Columy, and under H. M. in the ſixth Column for Sun Riſes 
Hp in South Declination, is 7 Hours 35 Minates, being no differem e between the · Watch and Tables, the Watch is Right for 
| common Uſe, but the . Minntes of e and the urly Variation of the Sun's Declination, will make ſome 
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E find which, ſabrra + Declination of _ Day for which i is 80 20 1255 | 
| And the Declination for the Day given * VF * * „ 20 8 | | 5 7 


. F 023 ee The Se} is the Daily Difference „ | | 
Enter the Tables Fog Hourly Variation in the Meridian of London, and againſt 12 Daily Differences in the left hand | 
Column, and under 8 Hours, winch is neareſt, 7 Hours 35 mw is 2 Minutes, the Declination being — ads 


5 to che Declination at Noon ü n d TIS AST 4g 
The amount of the Hourly ML: ao ĩͤ ia oo i nc r x45 
The Declination ar 8 Hou in the Mt „„ + ay commit {FO ; [--- "+4 
=. - ie Pierence is thsTidlesof-Sunts bearing fos the Declination o 
- FLEW Parr 0. 25 Ae | UVEK ʒO»„ | 1 
| | : h The Difference i is CE | 


Then by the Rule of Three, if one Degree or ** Minutes of Declinstion gives 6 Minutes difference of 1 what — E 
will 8 Minutes difference give-? the anſwer will be 48 Seconds, to be added to the Sun's ng which is the true 
Time of the Day, then the Watch is, Regulated when altered to that Time, 54 | 


a Work in the ſame manner at Sun Setting, only take Notice * the Remarks in adding « or fabtracting, according - as m- 
* Declination is ien 8 . 25 I or 
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2 | =" farmed the foregoing Table for a Subſtitute; 5 +; 2 * V + S LY FTI La: 72 7 3 74 7 2 2 Dr N 
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# i SS$- $0.90 „2 ELEC T. . "8 | 
Bo i425 7 bas left-hand Colamn under M. is the Nlinates between the Degrees, the Uſe of which, by looking * 4 
r: Degrees of Latitude the Ship is in, and againff the odd Minutes, is the Altitude of the” Sun at Midnight, When (the | 
3 ation is 23 28. If the Declination it leſs than 23 28, either by iticreaſe ot decreaſe, from 23 28 Subtract cha | 
3 ANCE 'Declination, the remainder Subtract from what flands in the Tables, for the Latitude in, gives the Altitude at Midnight. 2 
ute Bun being at Midnight on the true North Point, the Variation is Tikewiſe to be "foutd; "The" Tag and ＋ ot 
; 3 a 2 "Height of the Eye above the Surface to be allowed for as in all other tp emo — ee eee . E. | 
— -Exanris I In the Latitude 75 oo North, the Sun '? Declination at M t, found: by the = eg — B. 1 
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If the Watch i is s Right, the Altitude of the Sun 4 at Ps ”Y give the Latitude in the ſame manner with the Tables, 


e ahi en 11 
1 8 23 28, in that caſe 5 deprived of the Sun's Riſing ” 
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